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SUMMARY
Numerous  obse rve rs  have  shown  tha t  t he  b reed inq  dens i t y  o f  t he  Grea t  T i t ,
Pat tu. t  na" jo. t t ,  d i f fers f rom year to year ,  but  that  the level  about  which the
d e n s i t y  f l u c t u a t e s  i s  c h a r a c t e r i s t i c  f o r  t h e  h a b i t a t .  I n  p a r t i c u l a r ,  d e n s i t i e s
a r e  h i g h e r  i n  o a k  w o o d s  t h a n  i n  p i n e  p l a n t a t i o n s  ( a n d  i n t e r m e d i a t e  i n  m i x e d
fo res t ) .  Two  l ong - te rm s tud . i es  have  a imed  a t  d i scove r i ng  the  mechan i sms  unde r -
l y i n g  t h e  r e g u l a t i o n  o f  p o p u l a t i o n  d e n s i t y  i n  t h i s  s p e c i e s ,  b u t  d e s p i t e  i n -
t ens i ve  i n te rchange  a  concensus  was  no t  reached .  K luyve r  hypo thes i zed  tha t
t h e  n u m b e r  o f  n e w  c a n d i d a t e s  j o i n i n g  t h e  b r e e d i n g  p o p u l a t i o n  e a c h  y e a r  i s
regulated by terr i tor ia l  behaviour  ín the pneee-dLng anÍunn and to a lesser
e x t e n t  i n  t h e  s p r i n g .  I n  h i s  v i e w ,  a  v a r y i n q  p r o p o r t i o n  o f  t h e  y o u n g  b i r d s
wou ld  be  fo rced  to  em ig ra te  on  accoun t  o f  t h i s  t e r r i t o r i a l  behav iou r ,  and
the  p ropo r t i on  em ig ra t i ng  wou ld  depend  on  the  dens i t y  o f  bo th  o1d  and  young
l - r i r d s  n r e s e n t  i n  t h e  t e r r a i n .  L a c k  c a m e  t o  t h e  c o n c l u s í o n  t h a t  h r e e d i n o  d e n -
s i t y  i s  p r i m a r i l y  d e t e r m i n e d  a t  a  m u c h  e a r l i e r  s t a q e ,  n a m e l y  b y  t h e  m o r t a l i t y
o f  t h e  y o u n g  b i r d s  i n  t h e  p e r i o d  d i r e c t l y  a f t e r  t h e y  h a v e  l e f t  t h e  n e s t . T h i s
m o r t a l i t y , h e  t h o u g h , w a s  c a u s e d  m a i n l y  b y  f o o d  s h 0 r t a g e . T e r r i t o r i a l  b e h a v i o u r ,
g i v e n  s u c h  a  p r o m i n e n t  p l a c e  i n  K l u y v e r ' s  h y p o t h e s i s ,  w a s  s e e n  b y  L a c k  a s
s i m p l y  a  s p a c i n g  m e c h a n i s m  d i s t r i b u t i n g  t h e  b i r d s  s t i l l  a l i v e  i n  s p r i n g  o v e r
t h e  h a b i t a t  a v a i l a b l e .
I t  h a s  b e e n  m y  a i m  t o  c l a r i f y  t h i s  i s s u e  b y  m a k i n q  a  s p e c i a l  e f f o r t  t o
d e t e r m i n e  t h e  i m p a c t  o f  t e r r i t o r i a l i t y  o n  t h e  f a t e  o f  t h e  i n d i v i d u a l  G r e a t
T i t ,  u n t i l  1 9 / 5  n e a r  G r o n i n g e n  i n  t h e  n o r t h e r n  N e t h e r l a n d s ,  a n d  s i n c e  t h e n  i n
the  pa rk  'De  Hoge  Ve luwe '  nea r  A rnhem.  My  me thod  was  to  f o l l ow  the  fa tes  o f
a l l  b i r d s  p r e s e n t  b y  r i n g i n q  t h e m  w i t h  i n d i v i d u a l  c o d e s  a n d  o b s e r v i n g  t h e m
th rough  the  yea rs .  The  behav iou r  obse rva t i ons  l ed  t o  wo rk ing  hypo theses  tha t
w e r e  t e s t e d  i n  e x p e r i m e n t s ,  b o t h  i n  t h e  f i e l d  a n d  i n  l a r g e  a v i a r i e s .  T h i s
p a p e r  d e a l s  w i t h  a g o n i s t i c  b e h a v i o u r  ( e s p e c i a l  l y  d i r e c t  c o n f r o n t a t i o n s  a n d
t h e  r o l e  o f  s o n g )  a n d  i t s  e f f e c t s  o n  s o c i a l  s t r u c t u r e  ( d o m i n a n c e  a n d  t e m i -
t o r i a l  s t a t u s ) .  T h e  p r o c e s s  o f  t e r r i t o r y  e s t a b l i s h m e n t  w a s  f o l l o w e d  i n  d e t a i l
t o  u n c o v e r  t h e  f a c t o r s  d e t e r m i n i n q  f i n a l  d e n s i t i e s  o f  t h e  b r e e d i n g  p o p u l a t i o n .
A f t e r  g a i n i n g  i n d e p e n d e n c e ,  y o u n q  G r e a t  T i t s  a s s e m b l e  i n  f l o c k s ,  a n d
t r a v e l  a b o u t  t h e  h o m e  r a n g e ,  b e i n g  j o i n e d  f r o m  t i m e  t o  t . i m e  b y  a d u l t s . W i t h i n
the  f l ocks  f i gh t s  occu r  regu la r l y  be tween  members  o f  bo th  sexes  and  a l l  age
c a t e g o r i e s .  T h e  o u t c o m e  o f  s u c h  s k i r m i s h e s  h a s  a  s t r o n g  i n f l u e n c e  o n  s u b s e -
quen t  agon i s t i c  behav iou r .  | ^ l i nne rs  ac t i ve l y  seek  new opponen ts  i n  t he  immed i -
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a t e  v i c i n i t y  o f  t h e i r  v i c t o r y ,  e m p l o y i n g  v a r i o u s  v o c a l  i z a t i o n s  t o  a t t r a c t  n e w
con tende rs .  Lose rs  a t t emp t  t o  compensa te  by  engaq ing  i n  f i gh t s  away  f rom the
f o r m e r  l o c a t i o n s  a n d  w i t h  o p p o n e n t s  t h e y  a r e  1 i k e 1 y  t o  d e f e a t  ( s u c h  a s  j u v e -
n i  l e  f e m a l e s ) .  A v i a r y  e x p e r i m e n t s ,  w h e r e  s u c c e s s  i n  c o n f r o n t a t i o n s  c o u l d  b e
m a n i p u l a t e d ,  s h o w e d  t h a t  a  r u n  o f  w i n s  ( o r  o f  d e f e a t s )  i n f l u e n c e d  s u b s e q u e n t
b e h a v i o u r ,  s u c h  t h a t  w i n n e r s  k e p t  w i n n i n g ,  a n d  l o s e r s  s u f f e r e d  c o n s e c u t i v e
d e f e a t s .  I t  i s  v i t a l  t o  t h e  l o s e r  t o  b r e a k  o u t  o f  t h i s  v i c i o u s  c i r c l e .  E m i -
g r a t i o n  w i l l  o f t e n  b e  t h e  o n l y  e s c a p e .
B o t h  m a l e s  a n d  f e m a l e s  p a r t i c i p a t e  i n  s k i r m i s h e s .  A s  s o o n  a s  a  m a l e  h a s
a s s u m e d  a d u l t  p l u m a g e  h e  i s  l i k e l y  t o  d e f e a t  a n y  f e m a l e ,  a n d  o n l y  m a l e s  e s t a b -
l i sh  t e r r i t o r i  es .  Rank  o rde r  an i t - , r , : ;  l he  f ema les  de te rm ines  the i r  chances  to
o b t a i n  a  m a t e .
B e f o r e ,  d u r i n g  a n d  a f t e r  s k i r m i s h e s  m a l e  G r e a t  T i t s  v o c a l i z e ,  a n d  o f t e n
e m p l o y  s o n g  ( e s p e c i a l l y  i f  t h e  o p p o n e n t  i s  n o t  v i s í o l e l .  S o n g  s e r v e s  t o  a t -
t r ac t  t he  opponen t ,  and  i s  t hus  an  a l t e rna t i ve  t o  ac t i ve  sea rch .  A f te rwa rds
w i n n e r s  s i n g  m o r e  o f t e n  t h a n  l o s e r s  d o ,  b u t  t h e  i n c i d e n c e  o f  s o n g  a m o n g  l o s e r s
i s  h i g h e r  t h a n  t h e  l e v e l  i n  c o n t r o l s  t h a t  h a v e  n o t  e n e a g e d  i n  s k i r m i s h e s  f o r
s o m e  t i m e .  T e r r i t o r i a l  i n d i v i d u a l s ,  i . e .  b i r d s  t h a t  h a v e  w o n  o f t e n ,  s i n g  m o r e
t h a n  n o n - t e r r i t o r i a l  i n d i v i d u a l s ,  t h e  b i r d s  t h a t  r e p e a t e d l y  l o s e .  A f t e r  a n
ind i v i dua . l  has  been  de fea ted  a t  a  ce r ta in  l oca t i on  by  t he  sa rne  opponen t  sev -
e r a l  t i m e s ,  h e  l e s s  o f t e n  r e a c t s  t o  t h e  s o n q  b y  a p p r o a c h .  T í t s  c a n  r e c o g n i z e
o n e  a n o t h e r  i n d i v i d u a l l y  o n  t h e  b a s i s  o f  s o n q ,  a n d  h e n c e  s o n g  a n d  s o n g  d u e l s
c a n  r e p l a c e  a c t u a l  f i g h t i n g  b e t w e e n  i n d i v i d u a l s  w h o  a l r e a d y  k n o w  o n e  a n o t h e r
i n  c a s e s  w h e r e  t h e  o u t c o m e  o f  a  s k i r m i s h  i s  m o r e  o r  i e s s  p r e d i c t a b l e .  S p o n -
taneous  song  o f  t he  t e r r i t o r y -ho lde r  adve r t i zes  t he  fac t  t ha t  he  i s  p resen t
a n d  i n  f u 1 1  c h a r g e  o f  t h e  s i t u a t i o n .
Song  no t  on l y  a t t r ac t s  opponen ts  bu t  f ema les  as  we l1 ,  and  may  se rve  to
r e s t o r e  c o n t a c t  w i t h  t h e  m a t e .  L o s s  o f  v i s u a l  c o n t a c t  w i t h  t h e  m a t e  t h u s  l e a d s
t o  a n  i n c r e a s e  i n  s o n g  a c t . i v i t y ,  a n d  h e r e  a g a i n  s o n c  r e p l a c e s  a c t u a l  s e a r c h .
F e m a l e s  i n g  o n l y  r a r e l y ,  w h e n  t h e y  h a v e  l o s t  t h e i r  m a t e ,  w h e n  t h e  m a t e  f a i l s
t o  s i n q  ( f o r  e x a m p l e  d u r i n g  i l l n e s s ) ,  o r  w h e n  t h e y  h a v e  s e a r c h e d  i n t e n s i v e l y
b u t  u n s u c c e s s f u l l y  f o r  a  n e w  m a t e .
R e p e a t e d  c o n f r o n t a t i o n s  r e s u l t  i n  d o m i n a n c e - s u b o r d i n a t . i o n  r e l a t i o n s ,  a n d
be tween  the  members  o f  a  f l ock  h ie ra rch ies  deve lop .  Nea r  t he  t op  these  h ie r -
a r c h i e s  a r e  l i n e a r ,  b u t  t h e  r a n k  o r d e r  0 f  i n d i v i d u a l s  m a y  d . i f f e r  f r o m  p l a c e
t n  n l a í ^ ê .  d e n p n d i n o  n n  n a q t  e x n p r i e n c e s  t h e r e .  A t  e a c h  s i t . e  t h e  l o c a l  t e r r i -





ons to at t ract  new
hts away f rom the
a t  ( s u c h  a s  j u v e -
r t a t i ons  cou ld  be
uenced subsequent
: red  consecu t i ve
i o u s  c i r c l e .  E m i -
soon  as  a  ma le  has
nd  on l y  ma les  es tab -
the i r  chances  to
t s e  a 1  i z a  e n d  n f l - o n
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i n n n  q o r r r o q  f n  a t -
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o f  song  among  l ose rs
d  i n  s k i r m i s h e s  f o r
won  o f t en ,  s i ng  more
i1y  1ose .  A f te r  an
I  same opponent  sev-
T i i c  c a n  r o e n a n i z a
song  and  song  due l  s
ldy know one another
n n a r l i  r J - : h ' l  o  S n n n -
t h : i  h o  i c  n r o c o n f
l ,  and  may  se rve  to
th  t he  ma te  t hus  l eads
laces  ac tua l  sea rch .
,  when  the  ma te  f a i l s
sea rched  i n tens i ve l y
n a t i o n  r e l a t i o n s ,  a n d
t h p  f n n  f h o s c  h i c r -
y  d i f f e r  f r om p lace
' i t e  t he  l oca l  t e r r i -
and  the  re la t i ve
rank  o f  each  depends  on  the  d i s tance  to  h i s  own  te r r i t o r y .  i n  au tumn  and  ea r -
l y  w in te r  adu l t  ma les  may  assume a  rank  h iqhe r  t han  expec ted  on  the  bas i s  o f
d i s tance  a lone ,  bu t  t h i s  i s  because  they  domina te  t he  new ( j uven i l e )  t e r r i -
t o r y -ho lde rs  a t  t ha t  t ime .  Th i s  age  e f f ec t  d i sappea rs  i n  t he  cou rse  o f  t he
w in te r .  Te r r i t o r i a l  b i r ds  a lways  domina te  non - te r r i t o r i a l  ones ,  bu t  some  o f
the  l a t t e r  do  de fend  a  roos t i ng  s i t e  and  en joy  a  h ighe r  rank  than  those  tha t
f a i l  t o  d o  s o .  H e r e  a g a i n ,  j u s t  a s  w i t h  t h e  t e r r i t o r i a l  b i r d s ,  t h e  d i s t a n c e
t o  t h e  r o o s t i n q  s i t e  i n f l u e n c e s  d o m i n a n c e  r e l a t i o n s  b e t w e e n  i n d i v i d u a l s  a t  a
g i ven  s i t e .  B i rds  recen t1y  a r r i ved  a re  a t  t he  bo t tom o f  t he  h ie ra rchy .  Ma les
a lways  domina te  f ema les ,  bu t  t he  rank  o f  t he  f ema les  among  themse lves  i s
de r i ved  f rom the  rank  o f  t he i r  ma tes  because  the  p resence  o f  t he  ma te  i n -
f l uences  the  ou tcome o f  f ema le - fema le  i n te rac t i ons .  H ie ra rch ies  a re  s tab le
excep t  when  s ta tus  o f  t he  members  a l t e r s  (acqu i s i t i on  o f  t e r r i t o r y  o r  roos t i ng
s i t e  f o r  t h e  m a l e s ,  o b t a i n i n g  a  m a t e  f o r  t h e  f e m a l e s ) ,  o r  w h e n  t h e  l o c a t i o n
o f  t he  t e r r i t o r y  o r  t he  roos t i ng  s i t e  changes .
In  t he  Grea t  T i t ,  once  a  t e r r i t o r y  has  been  acqu i red  i t  i s  de fended
th roughou t  t he  yea r  and  th roughou t  t he  l i f e  o f  t he  i nd i v i dua l .  Th i s  does  no t
mean  tha t  o the r  i nd i v i dua l s  canno t  f eed  the re ,  s i nce  f l ocks  a re  t o l e ra ted .
When  feed ing  cond i t i ons  pe rm i t ,  t he  t e r r i t o r y  ho lde r  rema ins  on  h i s  pos t  day
a n d  n i g h t ,  b u t  e s p e c i a l l y  i n  a u t u m n  a n d  w i n t e r  p a r t i c i p a t i o n  i n  f l o c k  f e e d i n g
takes  the  te r r i t o r y -ho lde r  away  du r i ng  a  l a rge  pa r t  o f  t he  day .  Te r r i t o r y -
o w n e r s  s t r i v e  c o n t i n u o u s i y  t o  e x t e n d  t h e i r  h o l d i n g s  i n  t h e  d i r e c t i o n  o f  t h e
mos t  f avou red  feed ing  (o r  roos t i ng )  s i t es .  Sh i f t s  on l y  succeed  when  the  ne igh -
b o u r  d i s a p p e a r s ,  o r  s h i f t s  h i m s e l f  s u c h  t h a t  h e  n e g l e c t s  a  p o r t i o n  o f  h i s
fo rmer  c l a im .  S ince  rank  i n  t he  l oca l  h i e ra rch ies  depends  on  the  d i s tance  to
t h e  c e r r i t o r y ,  e v e r y  s h r f t  i n  t h e  d i r e c t i o n  o f  t h e  p r e f e r r e d  f e e d i n g  s i t e s
w i l l  be  advan tageous .  Te r r i t o r y  abandonmen t  on l y  occu rs  when  the  food  supp l y
d rops  be low  th resho ld  va lues  ove r  a  l a rge  a rea  a round  the  te r r i t o r y ,  such  as
in  w in te rs  w i t h  heavy  snow fa l l  i n  t he  absence  o f  supp l  i es  o f  beech -mas t  o r
the  p rov i s i on  o f  f ood  by  man .
Eve ry  j uven i l e  ma le  makes  a t t emp ts  t o  es tab l i sh  a  t e r r i t o r y  i n  t he  f i r s t
au tumn  o f  l i f e ,  bu t  t hese  a t t emp ts  on l y  succeed  on  vacan t  g round ,  o r  neg lec ted
co rne rs  o f  t e r r i t o r i es .  Te r r r t o r y  acqu i s i *u ion  i s  a  g radua l  p rocess  p roceed ing
by  a  se r i es  o f  sk i rm ishes ,  and  the  ou tcome can  o f t en  be  p red i c ted  on  the  bas i s
o f  p rev ious  obse rva t i ons  a t  t he  s i t e  conce rned .  I n  t he  au tumn  the  h ighes t
r a n k i n g  b i r d s ,  a n d  h e n c e  t h o s e  m o s t  s u c c e s s f u l  i n  o b t a i n i n q  a  t e r r i t o r y ,  a r e
the  ma les  t ha t  f l edged  ea r l i es t .  Among  ma les  o f  l i ke  age  success  acc rues  to
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t h o s e  e a r l i e s t  o n  t h e  s c e n e ,  a n d
n h v c i í ^ a l  s i z e  d c c i d p s  t h e  i s s u e .
i f  age  and  p rev ious  res idence  a re  equa l
The  number  o f  j uven i l es  t ha t  se t t l e  on  te r r i t o r y  i s  i n f l uenced  by  seve ra l
f ac to rs ,  and  i s  max jma l  whe re  the  ex ten t  o f  t he  vacancy  i s  l a rge  and  d i s -
j u n c t ,  t h e  n u m b e r  o f  t e r r i t o r i a l  n e i g h b o u r s  m a 1 1 ,  a n d  t h e  n u m b e r  o f  s i m u l -
t aneous  con tende rs  1a rge .  A  p red i c t i ve  f o rmu la  f o r  t he  number  o f  j uven i l e  t e r -
r i t o r i es  even tua l l y  se t t l ed  gave  adequa te  resu l t s  i f  t he  number  o f  o l d  ma les
a l r e a d y  e s t a b l i s h e d  i n  t h e  a r e a ,  t h e  n u m b e r  o f  c a n d i d a t e s  p r e s e n t ,  a n d  t h e
mean  pa tch  s i ze  o f  t he  wood land  conce rned  cou ld  be  de te rm ined .
Expe r imen ts  demons t ra ted  tha t  s imu l taneous  remova l  o f  ne ighbou r  t e r r i -
t o r y -ho lde rs  resu l t ed  i n  more  new te r r i t o r i es  t han  the  remova l  o f  an  equa l
number  sca t te red  ove r  t he  a rea ,  Moreove r ,  i f  t he  cand ida tes  a r r i ve  p iecemea l ,
f ewer  se t t l e  t han  i f  t hey  a r r i ve  t oge the r .  The  s i ze  o f  t he  ne t ^ t  t e r r i t o r i es ,
and  hence  the i r  number in  a  g i ven  te r ra in ,  i s  t hus  de te rm ined  by  t he  cos ts  o f
es tab l i shmen t .  The  bene f i t s  con fe r red  by  t he  te r r i t o r y  a re  no t  res t r i c ted  to
i t s  con f i nes ,  bu t  as  we  have  seen  de te rm ine  the  rank  s ta tus  o f  t he  i nd i v i dua l
i n  a  g rad ien t  emena t i ng  f rom the  te r r i t o r y ,  and  hence  pos i t i ve l y  i n f l uence
the  ou tcome o f  compe t i t i on  i n  t he  w ide r  su r round ings .  Juven i l es  unsuccess fu l
i n  ob ta in ing  a  t e r r i t o r y  i n  au tumn  somet imes  manage  to  f i l l  a  vacancy  tha t
o c c u r s  l a t e r  o n ,  b u t  t h e  m a j o r i t y  e i t h e r  d i e  o r  e m i g r a t e .
D i f f e rences  i n  t he  dens i t y  o f  au tumn  te r r i t o r i es  be tween  yea rs ,  and  be -
tween  hab i t a t s  can  be  exp la ined  as  resu l t i nq  f r om the  nunben  o f  adu l t  and
j u v e n i l e  m a l e s  i n t e r a c t i n g  a t  t h a t  t i m e .  H a b i t a t s  w i t h  m a n y  o a k s ,  a n d  w i t h
r i c h  f o o d  s u p p l i e s  i n  t h e  p r e v i o u s  w i n t e r ,  a l r e a d y  c o n t a i n  m o r e  b i r d s  i n  t h e
a u t u m n ,  t h a n  d o  t h e  a r e a s  d o m i n a t e d  b y  p i n e ,  e s p e c i a l l y  i f  t h e  f o o d  s u p p l y  i n
the  p reced ing  w in te r  happened  to  be  poo r .  D i f f e rences  i n  au tumn  dens i t i es  o f
t e r r i t o r i e s  a r e  r e f l e c t e d . i n  t h e  s p r i n g  s i t u a t . i o n  w h e n  w i n t e r  c o n d i t i o n s  a l l o w
c o n t i n u o u s  r e s i d e n c e  a n d  h i g h  s u r v i v a l .  A u t u m n  d e n s i t i e s  o f  t e r r i t o r i e s  a r e
t h e n  m a i n t a i n e d ,  w i t h  o n l y  a  s l i g h t  f a l l  i n  n u m b e r s  o n  i n t o  s p r i n g .  I f  f o o d
supp l i es  i n  w in te r  a re  poo r  and  the  wea the r  seve re ,  b reed ing  dens i t i es  a re
much  l ower  t han  i n  t he  p reced ing  au tumn .  Bo th  t e r r i t o r i a l  and  non - te r r i t o r i a l
b i r d s  t h e n  s u f f e r  h e a v y  m o r t a l i t y ,  a n d  l o s s e s  a r e  o n l y  p a r t i a l l y  r e p l a c e d
by  immigÉan ts  i n  t he  sp r i ng .  The  deg ree  o f  r ep lacemen t  depends  on  the  hab i t a t :
l osses  ín  a reas  r i ch  i n  oak  a re  more  nea r l y  compensa ted .
Re tu rn ing  now to  t he  oppos ing  v iewpo in t s  t ha t  f o rmed  the  po in t  o f  depa r -
t u re  f o r  t h i s  s tudy ,  we  mus t  conc lude  tha t  e lemen ts  o f  bo th  have  been  uphe ld .
Lack ' s  v i ew  tha t  t he  mor ta l i t y  among  j uven i l es  be fo re  t he  au tumn  pe r i od  i s  o f
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u tumn  pe r i od  i s  o f
dec i s i ve  impor tance  on  subsequen t  dens i t i es  i s  t r ue  i nso fa r  t ha t  t he  number
o f  cand ida tes  i n  t he  f a l l  i s  one  o f  t he  f ac to rs  de te rm in ing  the  number  t ha t
w i l l  b e  s u c c e s s f u l  i n  o b t a j n i n g  a  t e r r i t o r y  a t  t h a t  t i m e ,  a n d  h e n c e  w i l l  ( i n
m a n y  c a s e s )  s u r v i v e  t o  b r e e d  t h e  n e x t  s p r i n g ,  i . e .  s p r i n g  d e n s i t i e s  a r e  a
r e f l e c t i o n  o f  f a l l  d e n s i t i e s .  D i s p e r s a l  i n  t h e  p o s t - f l e d g i n g  p e r i o d  a s  a  f a c -
t o r  i n f l u e n c i n q  l o c a l  d e n s i t y  w a s  o v e r l o o k e d  b y  L a c k ;  s i n c e  h i s  t i m e  i t  h a s
rece i ved  fu r the r  s tudy  and  w i l l  be  t he  sub jec t  o f  a  f u r t he r  pape r  (D ren t
1984 ) .  The  obse rva t i on  t ha t  many  j uven i l es  p resen t  i n  t he  a rea  i n  au tumn  fa i l
t o  secu re  a  t e r r i t o r y ,  and  i n  f ac t  do  em ig ra te ,  con f i rms  K luyve r ' s  i n te r -
p r e t a t i o n  o f  t e r r i t o r i a l  b e h a v i o u r  a s  a n  e x p r e s s . i o n  o f  a  d e n s i t y - l i m i t i n g
p rocess .  The  i n te rp lay  be tween  the  number  o f  adu l t  t e r r i t o r y -ho lde rs  p resen t
and  the  number  o f  j uven i l es  con tend ing  fo r  a  t e r r i t o r y  resu l t s  i n  a  dens i t y
tha t  d i f f e r s  i n  t he  va r i ous  hab i t a t s .  S tudy  o f  how  the  number  o f  con tende rs
i s  se t  a t  t he  omo t  o f  au tumn  i s  t hus  as  c r i t i ca l  f o r  unde rs tand ing  subse -
q u e n t  b r e e d i n g  d e n s i t i e s  a s  i s  t h e  s t u d y  o f  t h e  c o m p e t i t i v e  p r o c e s s  t h a t  g a i n s
momentum f rom that  moment.
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